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(64) DISPLAY DEVICE 
(a7)Abatr80t 

PURPOSE: To enhtnca lifht transmlBslon and reflection efficienciea to obtain a brieht 
display acraen by formlne louoh panel alactrodaa on tha oppoalta faocs of a pair of 
tranaparant basas whioh form a color tona coiractlng liquid oryatal panal, and udn^ the 
color tone correctinf liquid cryatal panal also as a touch switch panal. 
CONSTITUTION: b a color tona oorracting liquid crystal panel 22 located at the second 
layar. light convertad to elliptically polarizod light whan It passes through a character 
display liquid crystal panel 21 is convert ad to reotlllneariy polarized light wheraby proper 
black-and-whita mode dtapiay la carried out. When a position on tho color tona oorraoting 
liquid oryata) panel 22 corresponding to one or aaveral oharaoters of character patterns 
dispiayod by the character dlaplay liquid crystal panel 21 is pressed a pair of touch switch 
electrodaa 33 grada-aeparatad at that position are connected ao that a signal indioativa 
of scteoting one of character patterha displayed la Input: I.e., the color tona correcting 
liquid cryatal panel 22 alao serves aa a touoh switch panel. 
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[MEANS FOR SOLVING THE PROBLEM] 

A first display device of the present invention is a 
display device with touch switch function including a 
touch switch panel layered on a display panel, the touch 
switch panel including a pair of transparent substrates 
arranged so that surfaces of the pair of transparent 
substrates forming thereon touch switch electrodes are 
opposite to each other wherein the transparent substrates 
are pressed so that the opposed touch switch electrodes 
are brought into conduction, thereby performing input of 
signals, 

the display device being characterized in that: 
the display panel is realized by a liquid crystal panel, 
and the touch panel electrodes are formed on the opposite 
faces of a pair of transparent substrates to sandwich 
therebetween a liquid crystal layer of a color tone 
correcting liquid crystal panel layered on the liquid 
crystal panel, whereby the color tone correcting liquid 
crystal panel doubles as the touch switch panel. 

Further, a second display device of the present 
invention is a display device with touch switch function 
including a touch switch panel layered on a display panel, 
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the touch switch panel including a pair of glass substrates 
arranged so that surfaces of the pair of grass substrates 
forming thereon touch switch electrodes are opposite to 
each other wherein the transparent substrates are pressed 
so that the opposed touch switch electrodes are brought 
into conduction, thereby performing input of signals, 
the display device being characteri2ed in that: 
a clear liquid is filled between the pair of glass 
substrates of the touch switch panel. 
[OPERATION] 

According to the first display device of the present 
invention, touch switch electrodes are formed on the 
opposite faces of a pair of transparent substrates making 
up a color tone correcting liquid crystal panel, so that this 
color tone correcting liquid crystal panel doubles as a 
touch switch panel. This enhances light transmission and 
reflection efficiencies and brings about a bright display 
screen. 

Further, according to the second display device of 
the present invention, a clear liquid having a refractive 
index closer to a glass substrate is filled in a space 
between a pair of glass substrates making up a touch 
switch panel. This prevents the occurrence of Newton 
rings in a touch switch panel, thereby enhancing display 
quality level. 
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[BXAMPLESl 

Figure 1 is a cross-s«tional view showing a 
schematic configuration of a display device with touch 
.witch function, which the first example of the present 

invention. 

This display device includes a color tone correcting 
liquid crystal panel 22 layered on a character display 
liquid crystal panel 21, which makes up a DST display 
panel. The character display liquid crystal panel 21 on the 
first layer includes a pair of glass substrates 24 arranged 
oppositely so that surfaces of the pair of glass substrates 
24 forming thereon character display electrodes 23 are 
opposite to each other, and a polarization plate 26 
laminated on an opposite surface of the surface where the 
character display electrode 23 is formed of one of the 
glass substrates 24, A seal 27 for sealing the liquid 
crystal 25 is provided between the pair of glass substrates 
24, and a backlight light source 28 is located on a side 
where the polarizing plate 26 of the character display 
liquid crystal panel 21 is set. 

Elements of the liquid crystal 25, which is 
sandwiched between the character display electrodes 23 of 
the pair of glass substrates 24, make pixels of this 
character display liquid crystal panel 21, and the pixels 
herein are made up of a pixel region for displaying images 
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and a pixel region for displaying character patterns, and 
each of the pixel regions have, for example, 128x240 dots. 

On the other hand, the color tone correcting liquid 
crystal panel 22 located at the second layer includes a 
pair of glass substrates 31 arranged oppositely to 
sandwich the liquid crystal 25 therebetween, and touch 
switch electrodes 33 formed on the opposite faces of the 
glass substrates 31. A seal 32 for sealing the liquid 
crystal 25 is provided between the pair of glass substrates 
31, and another polarizing plate 26 is laminated on the 
other glass substrate 31 which is opposite to the glass 
substitute 31 facing the character display liquid crystal 
panel 2 1 . 

The touch switch electrodes 33 of the pair of glass 
substrates 31 arc provided so that a grade-separated part 
of the touch switch electrodes 33 corresponds to one 
character or several characters of character patterns 
displayed by the character display liquid crystal panel 21. 

As to the above DST display panel, in the character 

display liquid crystal panel 21 located at the first layer, a 

voltage selectively applied to the character display 

electrode 23 changes optical properties of the liquid 

crystal 25. This brings about the black-and-white mode 

display of images and character patterns. Further, in the 

color tone correcting liquid crystal panel 22 located at the 
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second layer, light converted to elliptically polarized light 
when it passes through the character display liquid 
crystal panel 21 is converted to linearly polarized light, 
whereby proper black-and-white mode display is carried 
out. 

When a position on the color tone correcting liquid 
crystal panel 22 corresponding to one or several 
characters of character patterns displayed by the 
character display liquid crystal panel 21 is pressed, the 
pair of touch switch electrodes 33 grade-separated at that 
position turn on, so that a signal indicative of selecting 
one of character patterns displayed is inputted, That is, 
the color tone correcting liquid crystal panel 22 also 
serves as a touch switch panel. 

Note that, the color tone correcting liquid crystal 
panel 22 operates independently of electrical drive when it 
functions as a display. Therefore, intermediation of the 
touch switch electrode 23 does not have an adverse effect 
on display quality level of the color tone correcting liquid 
crystal panel 22. 

Under the condition where a pressing power for input 

operation added to the color tone correcting liquid crystal 

panel 22 is small (for example, a pressing power is 

100g/cm2 or less), the glass substrate 31 making up the 

color tone correcting liquid crystal panel 22 may be 
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replaced with a transparent film. 

Figure 2 ia a cross-sectional view showing a 
schematic configuration of a display device with touch 
switch function, which is the second example of the 
present invention. 

This display device includes a touch switch panel 42 
layered on a liquid crystal display panel 41. The liquid 
crystal display panel 4 1 located at the first layer is a 
reflection-dircct-vicw-type display panel including a pair 
of glass substrates 44 arranged oppositely to sandwich the 
liquid crystal 45 therebetween so that surfaces of the pair 
of the grass substrates 44 forming thereon character 
display electrodes 43 are opposite to each other, and a 
polarizing plate 46 with a refection plate 45a laminated on 
an opposite surface of the surface where the character 
display electrode 43 is formed of one of the glass 
substrates 44, and a seal 47 for sealing the liquid crystal 
45 is provided between the pair of glass substrates 44. 

As in the case of the character display liquid crystal 

panel 21 of the first example, elements of the liquid 

crystal 45, which is sandwiched between the character 

display electrodes 43 of the pair of glass substrates 44, 

make pixels of this liquid crystal display panel 41, and 

the pixels herein are made up of a pixel region for 

displaying images and a pixel region for displaying 
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character patterns. 

In the touch switch panel 42 located at the second 
layer, a pair of glass substrates 49 are arranged so that 
surfaces of the grass substrates 49 forming thereon touch 
switch electrodes 48 are opposite to each other, and a 
clear,, colorless liquid 50 having a refractive index closer 
to the glass substrate 49 is filled in a space between the 
pair of glass substrates 49. A seal 51 for sealing the liquid 
50 is provided between the pair of glass substrates 49. 
and another polarizing plate 46 is laminated on the other 
glass substrate 49 which is opposite to the glass substrate 
49 facing the liquid crystal display panel 41. 
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